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Innovation and application in data room project construction
management

Li Guo
Walkhorizon Technology (Beijing) Co., Ltd., Beijing, 100015, China

Abstract

With the continuous development of information technology, the construction of data room projects continues to advance. Computer
room is the basic place environment for the use of computers to carry out business, facing the continuous development and expansion
of business scope, the construction and management of data room project is facing new challenges, the current data room project
construction management still has some problems, the use of innovative technology to strengthen the management of data room
project construction is necessary. Based on this, this paper starts from the status quo of data room project construction management,
analyzes the key points that affect the data room project construction, explores the application practice and strategy of innovative
technology in the data room project construction management, in order to provide some references for related fields.

Keywords
innovative technology; Data room; Project construction management; Application strategy
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The application practice of high-speed transmission protocol
in image communication in the field of HD video

Lihong Ma Yulun Zhang Liguo Ma  Yuzhou Jiang
Unit 32683 of the Chinese People’s Liberation Army, Shenyang, Liaoning, 110001, China

Abstract

With the wide popularity of hd video and high-resolution image application, the field of image communication puts forward higher
requirements for high-speed and stable transmission protocol. In this context, the application of high-speed transmission protocols
(such as HDMI, DisplayPort, USB3.0, etc.) in the field of HD video has attracted wide attention. These protocols provide technical
support of high bandwidth and low latency for the transmission of HD video signals, and solve the problems of insufficient
bandwidth and low transmission rate of traditional transmission modes. This paper analyzes the working principle of existing high-
speed transmission protocols and their application in the field of HD video, discusses their advantages and challenges in practical
scenarios, and proposes the future development direction. The research shows that with the continuous progress of technology, high-
speed transmission protocol will play a more important role in HD video transmission, especially in 4K, 8K video transmission,
virtual reality, augmented reality and other high bandwidth applications.

Keywords
image communication; high-speed transmission protocol; high-definition video; transmission technology; DisplayPort; HDMI; USB3.0
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Discussion on computer network information security and
prevention strategy in the background of big Data

Nan Yu
Zhongyi Tietong Co., Ltd., Jiangsu Branch, Nanjing, Jiangsu, 210000, China

Abstract

Thanks to the rapid development of information technology, big data has become an important force to promote social progress and
economic development. However, the problem of computer network information security is becoming increasingly prominent with
the wide application of big data technology, and has become the focus of global attention. While threatening personal privacy and
corporate secrets, computer network information security incidents such as network attacks, data leakage and privacy infringement
occur frequently, which also pose a serious threat to national security. Therefore, it is of great significance to ensure the security of
information resources and maintain the stability of network space, and to discuss the information security and prevention strategies of
computer network under the background of big data. It is expected that the research of this paper will provide valuable reference for
people in related fields to jointly promote the development of computer network information security technology and build a more
secure digital world.

Keywords
big data; computer network; information security; problem; prevention strategy; discussion
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Design and optimization of high performance RF circuit

Jiawei Xie
The 34th Research Institute of China Electronics Technology Group Corporation, Guilin, Guangxi, 541004, China

Abstract

With the rapid development of radio frequency technology, radio frequency circuit plays a vital role in communication, radar,
measurement and a variety of high-frequency applications. As a common key component in RF circuits, the attenuator is widely used
in signal regulation and power control. This paper discusses the design and optimization of high performance CNC attenuator. First,
we introduce the basic principle of the CNC attenuator and its function in the RF circuit, and the main design parameters of the the
attenuator are analyzed. Secondly, the circuit design of high-performance CNC attenuators is studied, including the optimization
strategy for key indexes such as attenuation range, linearity, bandwidth, and insertion loss. Finally, the performance of the design
scheme is evaluated by the simulation analysis and experimental validation. The results show that the designed CNC attenuator has
low insertion loss and good linearity, which is suitable for high-frequency broadband communication system. This design provides an
effective solution for the high performance requirements of future RF circuits.

Keywords
RF circuit; CNC attenuator; design optimization; high performance; circuit simulation
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Research on High throughput Multi source Heterogeneous
Network Security Data Collection Technology for Manufacturing
Industry

Jianing Yang Jiawei Wang Zhanhui Gang
Electronic Technology Information Researchlnstitute of MIIT, Beijing, 100040, China

Abstract

In the context of the swift advancement of information technology,data has emerged as a crucial strategic asset within modern
society.In the Internet era,data access has become more diverse,including both traditional structured data,text information,video
materials,video clips and other unstructured and semi-structured data.In the field of industrial manufacturing,collecting information
from various network security devices is a complex and important task,and the complexity of data poses higher requirements for data
collection technology.Based on a series of changes and challenges,this article proposes a high-throughput multi-source heterogeneous
data collection technology for the manufacturing industry,which achieves high-throughput network security data collection for the
manufacturing industry through ETL technology and data warehouse creation methods.

Keywords
Multi source; heterogeneous data; data collection; data processing
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Research on the Application of Internet of Things Technology
in Enterprise Safety Production

Hui Li
North China University of Water Resources and Electric Power, Zhengzhou, Henan, 450000, China

Abstract

The rapid development of the social economy has greatly promoted the progress of science and technology, and the Internet of Things
technology, as an emerging technology derived from the background of the information age, has been widely applied in various fields
of society with its unique advantages. The application of IoT technology in enterprise safety production can not only provide a good
working environment for production management, effectively improve the defects of traditional production, but also strengthen the
supervision of safety production, regulate safety production risks, promote the improvement of safety production performance, and
achieve sustained and stable development of enterprises.

Keywords
Internet of Things technology; Enterprise safety production; Internet of Things application system; Enterprise security management
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The role and application prospects of mobile communication
technology in police information transmission

Yongliang Liu' Liang Ren’

1.Qiemo County Public Security Bureau, Bayingolin Mongolian Autonomous Prefecture, Xinjiang, Bayingolin, Xinji-
ang, 841000, China

2.Public Security Bureau of Korla City, Bayingolin Mongolian Autonomous Prefecture, Xinjiang, Korla, Xinjiang,
841000, China

Abstract

With the rapid development of information technology, mobile communication technology plays a crucial role in the transmission
of police information. This article explores in depth the overview of police communication command and dispatch, analyzes the
importance of mobile communication technology in police information transmission, elaborates on the practical application of mobile
communication technology in police information transmission, and conducts research on innovative mobile police applications
based on mobile communication technology. Finally, it looks forward to the future development direction of the application of
mobile communication technology in police information transmission. Through comprehensive research on mobile communication
technology in police information transmission, the aim is to improve the efficiency of police work and the accuracy of information
transmission, providing strong support for the realization of police informationization.

Keywords
communication technology; Mobile policing; Information transmission; Quality; Efficiency; Innovative Practice
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Research on the application of digital twin technology in
intelligent water conservancy projects

Xiaocong Li
China Tower Co., Ltd. Xinxiang City Branch, Xinxiang, Henan, 450000, China

Abstract

With the rapid development of digital twin technology, its application in intelligent water conservancy projects has attracted
increasing attention. In this paper, the current situation, long-term goal and the combination of intelligent hydraulic engineering and
digital twin technology are reviewed. In particular, the application of digital twin technology in monitoring and warning system
of water conservancy project, optimal allocation and management of water resources, intelligent water and urban water system
management, intelligent water conservancy project operation and maintenance management is discussed. By means of real-time
data collection and analysis, hydrological modeling and prediction, risk assessment and emergency plan formulation, digital twin
technology can effectively enhance the intelligence of water conservancy projects, improve water resources allocation, enhance
the efficiency of urban water system management, and provide scientific basis for the maintenance of facilities. This study lays a
theoretical foundation for the application of digital twin technology in the field of intelligent hydraulic engineering and provides a
practical reference.

Keywords
digital twin technology; Intelligent water conservancy project; Applied research; Early warning system
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A brief analysis of the current situation and development
prospects of AC servo system

Yang Liu
China Institute of Network and Communication Technology, Shijiazhuang, Hebei, 050011, China

Abstract

Ac servo system is a kind of AC motor as the control object, can achieve high-precision, high-performance control mechatronics
system, usually composed of servo drive, servo motor and feedback device, it is an important part of the motion control system,
with the development of modern industrial technology and microelectronics technology progress, Various hardware and control
technologies related to AC servo systems have been rapidly developed. With the improvement of AC servo system performance and
the reduction of price, it has gradually become the development trend of modern servo drive system. This paper briefly analyzes the
general situation, application status and development trend of AC servo system.
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Development and Application of a Dual-Source Based
Groundwater Environment Monitoring and Early Warning
Platform

Xinxin Wang Peng Hu Meiqin Sun Rui Wu Xulong Gao
Wuhan Zhibo Chuangxiang Science and Technology Co., Ltd., Wuhan, Hubei, 430000, China

Abstract

This article proposes a comprehensive groundwater environment monitoring and early warning platform that integrates groundwater
dynamic monitoring, data management, analysis, early warning, quality evaluation, assessment, and decision support based on the
requirements of groundwater environment monitoring data management. We have developed a groundwater environment monitoring
and early warning platform using microservice technology, multi-source heterogeneous automatic recognition technology, and
early warning technology. This platform not only realizes automatic and intelligent monitoring of groundwater environment for
online monitoring wells, but also constructs a groundwater environment management system for the entire business process of
groundwater environment monitoring, early warning, evaluation, and assessment. It provides convenient and efficient business tools
for groundwater environment management personnel and helps with groundwater environment protection.

Keywords
Online monitoring of groundwater; Groundwater quality assessment; Dual source data
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Fig.1 Maintenance diagram of the online monitoring well

5 45iE

AGDLH /K SR AR A A, R KA o Rt
TR, HEBEFZEM NACERE K, 1058 “BR” £k,
DB B RO AR 8T, SCIEEH T KR
SREERCIRAISERN o 1% RGN RS SR TS
B, BheRsE BT T s I N5 5976 SR
AR ME RN HERE , MR N KGR rTRFSR A S
(FSial
S 30k
(1] Bftn BB, 15 S, S M 2 AR A PRI + Bk G 2

AT KA, 2024, 47(1):99-105.

(2] SRR, &t <, L A 0 BRI A B 0TS B AE T

F——LI N EEH X HAK ZE AT, VU1 ERS%,2022,41(4):140-151.
Y22 M R AOK T KI5 GG HER 7T (] IR 1T 29 5 2R
5£,2021,(11):31-33.

[3]

[4]
[0]. ZKFfE EAE,2023(6):32-38.

TGOMSRE, 2R T 2R, 5 E S MO ME RS IR A A4
TS R[] AR EEASE I, 2023, 39(4):1-14.

KB MIVEAR, 52 L N AR TSR 6 5 B R S s R
1.4 B, 2020(20):5.

S 78, XUE 2 T AR B IR B R S G
FAMFFE[IN. FREERGE R, 2024(001):040.

TR, FLES, i, 5 A S R MU 23 15 B R 55 38 R
51 A——DL RS E SR A BI[I]. A5 A 54, 2024(002):006.

[3]

(6]

(7]

(8]

31



EEMFEETEME - F06% - £ 01 -2025 501 A DOT: https://doi.org/10.12349/iser.v6i1.4487

Research on Key Technologies for Big Data Security and
Privacy Protection

Jin Zhihong
The 22nd Research Institute of China Electronics Technology Group Corporation, Xinxiang, Henan, 453000, China

Abstract

With the rapid development and widespread application of big data technology, the security and privacy protection issues of big
data are becoming increasingly prominent. This article summarizes the key technologies of big data security and privacy protection,
analyzes the challenges faced, and conducts technical analysis based on practical cases. Through the research in this article, we can
better understand and apply big data security and privacy protection technologies, and promote the development of the information

security field.
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big data security; Privacy protection; Key technologies of big data; Information security
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Performance analysis and optimization of electronic
information technology in smart home control system

Yi Yuan

School of Physics and Electronic Engineering, Hainan Normal University, Haikou, Hainan, 571158, China

Abstract

With the rapid development of science and technology, electronic information technology is becoming more and more common in
the field of smart home. This study takes the electronic information technology as the clue to analyze the performance and optimize
the control system of smart home. The basic concepts of electronic information technology and the application of application in the
smart home control system are classified. Electronic information technology in the intelligent home system performance comparative
analysis, how to design a series of optimization strategy, such as data transmission optimization, system architecture optimization
and so on are put forward. The results show that these optimization strategies can significantly improve the stability of the smart
home control system and the user experience, and can reduce the failure rate of the system. The results of this study have important
reference value for the deep research and practical application of electronic information technology in smart home.
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Research on the Role and Application of Artificial Intelligence
in Police Information Communication

Pan Li' Guang-tao Zheng’

1. Public Security Bureau of Luntai County, Bazhou, Xinjiang, Luntai, Xinjiang, 841600, China
2. Public Security Bureau of Aksu Prefecture, Xinjiang, Aksu, Xinjiang, 842008, China

Abstract

This study aims to explore the role and application of artificial intelligence in police information communication. Through literature
analysis, case analysis and other methods, the role of artificial intelligence in data processing, information transmission, security
and other aspects of police information communication was deeply analyzed. The research results indicate that artificial intelligence
significantly improves the efficiency and security of police information communication, providing strong support for police decision-
making. It can be seen that artificial intelligence has broad development prospects in police information communication, and in the
future, further optimization of technology and improvement of regulations are needed to fully unleash its potential.

Keywords
artificial intelligence; Police information communication; Data processing; Security guarantee
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Case Study on the Practical Application of Communication
Technology in Intelligent Police Information System

Junfeng Li Ganggang Hui
Baicheng County Public Security Bureau, Aksu Prefecture, Xinjiang, Aksu, Xinjiang, 842008, China

Abstract

With the continuous development of modern communication technology, China’s public security organs have also begun to
move towards informatization. In the daily emergency command and dispatch process, the use of cluster communication, police
communication and other technologies can meet practical work needs and improve the efficiency of police business management.
However, due to the problem of isolated information systems, there are issues with interoperability between information systems, making
it impossible to achieve communication, command, and scheduling across multiple systems. Therefore, it is required to combine multiple
communication technologies, data, voice, video, etc. to improve the command and dispatch functions of intelligent police information
systems, so as to achieve the current intelligent development of public security and mobile law enforcement functions.

Keywords
Communication technology; Intelligent policing; information system
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Design and Performance Evaluation of Police Information
Communication System Based on 5G Network

Wenguang Li Shengtao Hu
Shaya County Public Security Bureau, Aksu Prefecture, Xinjiang, Aksu, Xinjiang, 842008, China

Abstract

In order to improve the efficiency and response speed of police work, this article is based on 5G network technology and adopts
a combination of theoretical analysis and experimental testing. Starting from the design of system architecture, selection of key
technologies for application, system security design, system functional module design, and verification of feasibility and superiority
through performance evaluation, the design and performance evaluation of police information communication system are completed.
The research results indicate that the system has achieved high-speed data transmission, low latency response, high stability and
reliability, as well as strong security performance, effectively improving the informatization level of police work. From this, it can
be seen that the police information communication system based on 5G network has significant advantages and is worthy of wide
promotion and application in the field of policing.

Keywords
5G network; Police information communication system; Module design
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Analysis of the current status quo and challenges of 5G
communication technology

Shuang Li
Xinjiang Branch of China Telecom Corporation Limited, Urumgqi, Xinjiang, 830000, China

Abstract

With the continuous development of science and technology in China, information technology and Internet technology have come
to mature, and the 5G era has been quietly coming under the rapid development of information technology.5G communication
technology not only brings more convenience to People’s Daily life, but also promotes the realization of information and intelligent
development in all walks of life, which has a crucial impact on China’s future social development and economic growth. According
to the application status of 5G communication technology in the new era, relevant personnel need to summarize and study it, and
analyze the challenges of 5G communication technology in the future based on the development status of China, so as to provide a

more solid support for China’s social development by relying on 5G communication technology.

Keywords

5G; communication technology; application status; future challenges
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Research on data security protection technology based on
strong isolation access control

Jinhu Huang
Fujian CITIC Network Security Information Technology Co., Ltd., Fuzhou, Fujian, 350000, China

Abstract

In order to deeply explore the data security protection technology based on strong isolation access control, effectively prevent
unauthorized access and data leakage. This paper analyzes the concept and principle of strong isolation access control, summarizes
the data security protection technology based on strong isolation access control, for the current data security protection technology
challenges, puts forward a set of targeted solutions to deal with the challenges in the current data security protection. The results
show that the proposed scheme has a significant effect in improving the data security protection capability. In the future, we should
continue to pay attention to the development of this field, and constantly optimize the technology to provide more powerful technical
support for data security protection.

Keywords
strong isolation access control; data security protection; application strategy
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Technological Innovation of Fully Automated Robots in
Intelligent Fuel Processing of Power Plants

Lv Jinpei Chen Xiaolong

1. ChinaCoal Jingyuan Power Generation Co., Ltd., Lanzhou, Gansu, 730913, China
2. Inner Mongolia Hohhot Lixin Electric Technology Co., Ltd., Hohhot, Inner Mongolia, 010011, China

Abstract

Fuel cost, as the main component of power plant operating costs, accounts for more than 75%. Its management efficiency and accuracy
are directly related to the economic benefits and market competitiveness of power plants. However, traditional fuel management
models have many drawbacks, such as increased errors caused by excessive manual intervention, decision-making errors caused by
inaccurate data, and resource waste caused by inefficient management. These problems not only increase the operating costs of power
plants, but also limit the development pace of intelligent and information-based power plants. The introduction of fully automated
robots has brought revolutionary changes to fuel management. Through the application of intelligent technology, automated robots have
achieved automation, informatization, and refinement of fuel management, significantly improving the efficiency and accuracy of fuel
management, reducing operating costs, and injecting new vitality into the sustainable development of power plants.

Keywords

fully automated robot; Power plant; Intelligent processing of fuel; technological innovation
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Research Report on Empowering Intangible Cultural
Heritage Mechanisms with Blockchain Traceability Systems

Jiao Li

Zhangjiakou University, Zhangjiakou, Hebei, 075000, China

Abstract

With the development of society and the progress of the times, intangible cultural heritage is deeply loved by people. However,
drawbacks have emerged in the process of inheritance and development, and intangible cultural heritage urgently needs to be
protected. This article is based on the blockchain traceability system empowering intangible cultural heritage mechanisms,

interpreting the research on the distributed trust mechanism established in a weak trust environment to ensure user business data and
promote the sustainable development of intangible cultural heritage.

Keywords
Blockchain technology; Blockchain traceability system; Traditional intangible cultural heritage; Blockchain+Intangible Cultural
Heritage; protection mechanism
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Reliability analysis of global Positioning system (GPS) in
civil aviation navigation

Hangcheng Zhao

Beijing Aircraft Maintenance Engineering Co., Ltd. Aviation Technology Training Department Chengdu Training Area,
Chengdu, Sichuan, 610212, China

Abstract

In order to deeply analyze the reliability of global positioning system (GPS) in civil aviation navigation, explore its application
advantages in the aviation field, and seek ways to improve its reliability and safety. This paper deeply studies the working principle and
technical characteristics of GPS system and its practical application in civil aviation navigation to evaluate the performance of GPS
in aviation navigation. It is found that GPS system has significant advantages in civil aviation navigation, such as high precision, all-
weather and global coverage, but it has some limitations in signal interference and multi-path effect. Through the research of existing
technologies and the application of improvement measures, the reliability of GPS in aviation navigation is effectively improved.

Keywords
GPS system; civil aviation navigation; reliability
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The application path of data-driven military oil support
technology in the field

Xiuquan Yu' Jianzhong Hou’ Qinfu Li' Guoqing Zhi"

1. Chinese Academy of Electronics Sciences, Beijing, 100041, China
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Abstract

This research pay attention to the challenges faced by military fuel supply under field dispersed conditions.Based on a review
of relevant literature on intelligent fuel supply and combined with typical practical application cases,this study analyzes the
practical application of intelligent technologies driven by data.It summarizes and proposes a data-driven”collect-transmit-
integrate-utilize”intelligent technology system for field dispersed military fuel supply.The study explores cutting-edge intelligent
technologies and practical application models for fuel supply.It elaborates on the application of artificial intelligence algorithms
in fuel consumption prediction,optimization of supply resource allocation,and planning of supply routes.This enables multi-modal
execution of logistical support tasks under field dispersed conditions and provides theoretical and practical references for promoting
the intelligent transformation of military fuel supply.

Keywords
field dynamic and dispersed conditions; military fuel supply; data-driven; intelligent technology

HHRIREH IR EE EF MBI B FEF R HARRE B Be L B AR BI AL A iR 15
Tea' FEEd? B2HE" BFERT

1. R EETREENFSBE, S - dbat 100041

2. FE AR EREE SIS, PIE - Jhat 100041

m =

AL RBEIIFHAA T EF AR @15 PR, FAT A T AR IE A X SUAKAST, 46 RmA SR AEp, %
MR RBAEIRS) T o5 ARG EIRIEIN , BARBEBIEIRF 6 “RAA-IL-A” T g E F iR e Rk &, &
F R R AT REAL AT BB A R AR, MR LA AR X SR A AN AR TR | R T RARACEC B Ao fR I 54 A2 HLR]
AN R, FRIFIH SN T B RS SREIAT, A EF R RS RRMER L RERAH

ES k|
TS BE AR, BIBIRS; AR

13 A F R AR
S5 A s e Ly T FIQ:,X:/\/:\Z 2 , =

SOMERE SR DR, by (OO,
% EIEEEBAE . WIRARARE . SRR
B SRR AR, AN, A, O i o

T B S S, AL R R R
MRERILR PR TRIEA. SHAMERETERIR oy sommanm e s R R
PRIKESRIFA A, 7. ZERAh, BOSBRIE gt o Fimat ok Rpe . SRR

BN, BATRMES, FAMESR, (S g gy @
B TRHE Y EBAREI AR e, HRRER R | o
2 E RS MR IR

[EE”N] Fiee (1978-) , B, DEEHTIERNA, ESNF R ERER RIS R, ERAEE. A
TR, BATEN, NBRIE. ABIE ATSESE, Lo ZRTTMERL SO AR,
%) BER (19960 F. El e T TSR | BT T — e T Y S RE (L R i

= RER w0 FEALRA UL s, 2RI TERE . CRENAS, S
DETED, MBESABEBNA, WRIERCRR,  wppisimehiss, (AR ETNER, WS
T A SR ST, PR BRI S SRS, R 7R 4 06

63



BEERFSTIEMR - £ 065 - F 011 -2025F01 A

SRS, MO, USRI (U 2, PRIV RS
A, SEETEMRER &AL BRI, Biribsih e ae e
PR, FTEANRIEERRES . F 0, i
W, BORSRETHRPRE

EANIFRITF AR M ERIRTR, #0936 R EF
BHRBREERE LA, SIAMBN . EEEEREOR, Erblhnih
uhREE BRI EHETT R, B T R AR
BENEI, EoRimklRESTEREER Y B2, BREEEZ
TEAREE . ERERSREEILIE . ISR R SR a5 TT TH
N EFINSTRGRIF N E ASENGTTH , InE ERf SRR,
TR S A= (S DR R RBLHIFS 72,
SRR FHSERR .

3 T E B M T ERMAHRE IR AP

BPINSIRR N 2 S RS e s Bk
3.1 Ko X

BFONEIEGRAT MRS KRR LR | MRS EE |
TRECTIZR AR, TR IR AR SRR LRI 5 XE R
RTINS IERE AR A2 N 3R, S ECRPREPT IR E AR
=L
32 REFRAES R
BPONEHGRI N IRIE DR EL, MIBE A, SRS
s SRR A A IR BT, I T PRREE
FERNNBS: . anfrlfE A BRI RN, Rk R A it 2
TR, SRR E 2SS
33 FREMESHERH

BPONEIHGR I N R i RTINS
MR, SR RS BRE . B, 55
(0 b S PERT AR M XME LUPRILE, SN PRRE R BRI R 221 5 e
At

4 LR F =B 54

4.1 Bfil—. BEHTRUWESEPNERRE
411 RAHFL EMBERE R

BT ESISTh A , (RIS Lt
MM SR T, SETAE SR, HTRE, &
RELEM, BRI, SEEIE, WA
VERR, FDIRENED . PosbFelety, VRt (Tok
Mt

(RTINS TS, Totk
SR SRR, BRI, i, SR T
VERRMIEL, TENMEERCS, ERNARRA, $ R T
SR RN, B BN, SRR
FEATRIBS L, R HRAA T TSR PR, %
MR BRI AR TR, BfEARETH,
TR S5 A N TR o AT B e, S S
B, (RREHEEAR

P2
EH

64

4.1.2 %5 AU RIE 2 My i 5 B )

FE— BT AN Ef . SN AR E h
PRER AL

AN TH . (R EREREE ., fhiEE .
DNV HRG S e S P (s o

B 5TE . (RIE 4G/5G BIEMES, SHDEBEEN
AR, MR EUR GRS, SEREE REEE
RN AT, W8T 4G/5G SRS 4 2 5 )5 (R4
Rl EARHE . (IIX (S S8 HAH D B, AEiREL
BT

W EN . AT AEEFES OIS, BES
RARMEEE, MBS e s
FIFAAN LRREEDE, MPERED 8RS BRI 2,
TS VESRIE: . S XIEghE TR ghE (s B A% 55
SO, AR A RO E R4, LI RERCIS .
4.1.3 BRI HCRIFAE

RBERCE T, LA MA AR A T R E 4
FNr, SPITEERT 4 - 6 /N, EIREALIRERE R I 4R A 2 1-2
AN, B AR N R A A NI PE TR, FET T RN B
e, WIRVERER

RS TTHE. B A TR, SEmESE RS
i, REFER 15% - 20%, HEELAGSHRERSHIE 5%
AN

TR ST o AT R TT 30%, J/DRRIE, [F
BRI

VERRBE T . e Bl S 20%, (ER(ES 2R
FITF 15%, 2 T HIEIXE e R B TR~ 70
KR EEE
42 B Z: BEKRFPHERRELE
4.2.1 VESRAL S-4F BT B b AR P,

TEEEE 5 B R 2IH LR (ERXKIESE
i SHERZ RS TR A Y, (R ERES . | %
A, FRANEHES R LD, WOTHSRALE 22 A S s R T
WAL, AR A SRR, B, 1E
Bpess, FBAMLEIZRE, TERERIC BT EX A, Wk
g XD DS HEE G ERIMERRRT, MBS, HEME
ITIERS . XAEWIREVKE, SRS MR s ST, H
Rl DR, ShiEsos KT .

PRIETTK: ERGTIZEMe, BOTIE L A . hEhk
AW, SRR, NSRRI, m, HHE
BEoeds . MU P ettt FellH v B A B i B
O, PREE. BT OSSR RS N, e
KEMBA I, AR AN EE AW shE2e 1L,
LT EMRBRI S | RS R IR Bk
4.2.2 BRI IS T AR5

BEEYIERZRS B SR RS, T ZIIK

BIRER, B



BEERFSTIEMR - £ 065 - F 011 -2025F01 A

VRPN RS E. A LR, AN,
SERPARIGMEE . DNt A6 M S B, S AP ERES
ML, FEHE S, RITREAR TR, FE¢ETT
M DXIsk S BOlETK . el b X Rl 18t 5y
BT — FAPNBOG SR | a8 AR . HOEAS e SR
FEUE, SERTTRAHISCIV R AR O, LsEIRCER
PR A
WENBRE B ERH RN ARG ER, ERE. B
Rt ThPEEINTTEE R RS, MR I R A
W4 o SER IR A R A | i TR E Sk
. MEEESIE, KRR R R R EE D,

TR UIEEIRE TR, BAERRSR R R
ETTE, (RESUL, BUEEIEREkiE, BREMRITR
B S, WhlRImR e e . HEI R TARIA, S
SO E E R, SRTHRESSR SR

5 FEHBHRESRUBRARER

15 £ SRR A, DA NS T 2 i)
(RIS RO, FTHE i R I AR R AL
VAR, BRI . SURILIA SRR (R -5 -10- /) 4
ANEH, FSRR. PR, DUSCEET, 2l
4 RIFSHRAR TURPIA" R THEL. 40P 1 R,

|

| HERE | WERW | WETR !

| | | | | !

| | || 40/5615 8 || | | SRR !

| | | | |

| - |
P = ’ |

| o | | | 4 |

| R I| ] |I :| RS o :

| [ | | |

! ! :| Stk |: :|%ﬂﬁi1ﬁ#§l&#§$& # || | mememn ||

____________________________ L=

—

:| BRI | | TREREIAR | | EEEGER | | ZLRTHR |:

E 1 SEIEKEE

ASCESBESEREE (BdERE) | EaE (BdEE)
FCIAE (BOEICER) « MAE (HeHSEETm . (g
AR RSN ) FEB N HIT9HT .

41 HIERE

R BRI L BRI BIA M. R LR
W%, FEmEHEfE . ST, DRSS DU e SE &
B R AEIRES, SRR iR R D,
TEIRAIE . TR, BRETEHELFLIE. [, &
EHIEEE RS (GIS) . [SREIEEINBEdE, AHERkER
SR AT S B STR
501 AT 3 RFAMEmAER B 5 WM oy 335 R
BB I A A

ot R . VMR, TR R BRI O
REE, MIGFREMS | Rk, RAREHER, RELE
BIEEARHESZHE D, WEHENS AR, FUR .
s, SECRERAREMEG— . FUEI RENR
i, RARIERISESE D E R EOE R ER S B
A, ST AR SIRRE A AR S IR S
EANR, A ZRISEEHIERE N SRR T R ISR
RITZ
512 A T EAZIRA 691 B 3 AR E R ST TRER AR

FERORERELRRD, R EIBIRBIB A B IihZE 1
ISR s EE DR T R . HTRIGLER, S
USRS AR, R R PR DO e e & HA TR
% REEHEREINT e SIE. TR RE .

EIGTALTE . BmiRpl . HdEms . TESFLhRE.

5.2 $IRIEH

W4 2R B A (5 Bl | HRER
REFHREIEEIERT . SRERENTE. ik
STREE ., TABRHEMNBESSMT R SBEMNE,
HHEEEF SN FEME T EABRAE . RASEINS: . 4
RS RR, R SURE R S, RAET
4G/5G BISHIERTLAERTTE, EILX . MRS REIERL
I, FUF 4G N4 S0, SR, SR
R ) S WA ¢ ta RN =1 (08 L =t SN 2P 1 774 a ) RN DA OB e
IR R B R S R RORUE, Bt 4G/5G 4 % i
i, DR EnAR (g 5 sh—k) AifgES
O, BRITEE A RE NI TR E A MAEIES .

T A6 TR WSRO EHR R R R R 5 P GE
BORAR . BN LA R E SR AR, R
T} TR AR SOE S B R R AR P SGERD
R, ISR TS T BRSOl S
25, BREDRIEE T M EMRE 5515 BT . RTINS
SRR IR, BAf-HEMERE | (RIS B STl | Puk | i E,
A 1 & S S O ol R g Al
5.3 HIEILE

2 A AR RER K, 4 Hadoop 43 RS- R 4:
(HDFS ) F1NoSQL ¥#E R, M ihkHRasimiti 717
fE S, SSHAURNEGRS . ol ALK BRI R
e, WEAHIREOREE SAETsk . JUREEEAFES
BE, SECEURIEIC KD T . B RIS, DA
HURRER TR MR, FTRHER 55O, @B

65



FEENES5TEMR - $£06%5 - F 014§ - 20254501 A

SQL 15 ) ] s AR AR B E T PR A TR H AR TR 5
PEE R AETH B, RIS, RS
TREHRPEAFA , WEREIRER IR RN, S TSP 2R,
B R E AR AR S 0L RS GR hE
WA, HOEREEESE, WA RAAMEIR S,
JRSERE DT B AT S

5.4 #3ER
541 R T REETFEFRLE0HERMNES
PREHLR) FZ K

N T IRRIERFINASE NI A £ A PERI AT E 1
TR ITMEL SIS, Mifn 7] BE S Bui R A R 5L
SRR, O AT 0D SRS B R 23 A T
TR, ZARTRERS S S RS . SR IERE S A B
KERSE, M as: SRR ITEOR, S FmlroErfts;
SCHERD A M S NS BERALAD, B PR IR AL RIS AR R B
HHOE B TS s IR S RTZ & FITHAE S
1F, SERSCERIER BRI, DASE SR TR R e
EvaRp YN

1) T BRI

FTMRFPPIONTE, SatElES LA, R
B0l PNEFRELZHR, B bblHRERURAL, A
Wr LB ZEY, SRS EL, 0 PRI TR R U R .

I TR S 3 AR 1) 2 BT I TR O 7 Bl A R
HEHMEREAPE, AR —ERRINE, #rrk
TERCEMA, AR SEIBCHAETEATE HARLT:

t
WMA = Z w'x!

Hep o' B8 MOEOE, B, 0 =1, {§in
— BRI RS 1,2,3,4, WnFAESHIY 0.1,0.4,0.2,0.3
(0.1+0.4+0.2+0.3=1) , I 25 5 11 /Y Jh € &= 700 00 (& A
1%0.142%0.4+3%0.2+4%0.3=2.7.,
155D B RE T R G M R B IR0 (L, s
AR B RRE, (B E e B —a =k, TTERIEL
PRSI Rt i
2) REEFIR LR R
PO BR SR N R IRk, BRI, 2
BN BRI . AATTE A PRISHAIA, Kl R I s
AR E TR A, RORRR TRk . B BB
LRI OV BT e SR R (R R R IR AR T T R
BIANER . LRIERIIIERR AR E Ltk it HLOFTE
AR
@y Xy + QpaXe < by
Qg Xy + QonXq < by
appxy + apaxg < by
X, X, =0

Hrb, a HRBENEE b HRFEHRFDE, x, y A

66

G R CRAETTIAER . HIE A RBE N AR RE
PHRMELEE, SRR E, TR,
eSS oN (o

3) PREEEA ALY

M BE X EER R s Rz, LR
EHEIEA, iRt TR, R REEES 2
& ST RGOSR RN, B RE
Dijkstra"” RTLLH B AP h R LR 2

2 Dijkstra B§fE 12441

B, FERGITERET AL, RO a®
(ESuliopESR
BIp, WEERUREAER d[], mDIMEIG SR ST

EEARIEIEE d[1], d[2]-+---d[n].

FE=, REGENRERE, Y— MR N T 2R
AR, AR RIRARRI A M AT SRR, DA, H
FIEIRE TR, 2l e iSRRI — 45812 d[min].

PE R ATARE R R ) S SRR . R, AN
R BAPT AR R R BINE, IIEUS R &
fif, HRACImEHE R R AT
542 R TALE L AR IE Ao BT AL 35 4842 5 -
PEHEA

AT IR SNSRI N iR SR R B T 2 (Al B4k
EA . RIEEE ARSI N EIANAR LSS, SEGHEMRRR
TR HIES A, SERRIIRE AN SIS, 50
SRR R ARG S I RIRIRE, 58— R
BEREACIRIENLE], PSS E R e IR TR S R
6, W ERE BRI EIE AT, ACRIREE . A5y
Byl bR, STl R T B A SE A ks,
WA FEIE R SR VRV E R S, 2 S P S R

e
SA3 KA TIE LS MBI SR LR ER
AedE FHA

TS TR A AN R R & T BRSO TR R, %
METAE. WMEER. HREREANESmAEN], fEih
BB BRSBTS AR T
BRI AN S BRI E AR RIETE



FEEMNES5TEMR - $£06%5 - F 014§ -2025 4501 A

TSN, Pd e IBOE WS . T oL R
LB, HAF TSGR, T RIES E R TR,
WA TR R R IR

6 Zit

Ak, BHEIRED BT SNSRI R PR R RE AL S
B I F 2R RAELL R LA :

— B R A TR LSRR — AR RIR, ¥
FEAERE . NTERE. W . BEFELFRIRIRAENL
RlE, MRS IERREIRIRIR R . MRS TR
RACFRAFRREREE, (S A TR RE LI R PR SR R
1k, RAEYERR SRS B RN S e, BHEES
A RIRRC &, 205 AT EREREE.

TR SRR F B ISR SN AR R SEBR TR, FRAER
HHRMIE . EN B, BEPREME RS, TP R
PR REALERBREOR S R A58 AR IE N JE AR IS
AR R G S ERER TR, R R s SC e
Kl Sx5dE R, wd DEBES BAMER R R G
FE, ISR ERBER R,

S 30k
(11 BRPEABE 2 A iEE SE T[] H B TR TR
W5 5T :,2020,40(08):99-100.

[2]

[3]

(4]

(3]

(6]

(7]

[8]

9]

[10]

FARIRFLBEE, PN 2 VRS I R BT 22 [0]. TR AL i
[ 27412,2016,18(04):49-51+79.DO1:10.16807/j.cnki.12-1372/e.

2016.04.0012.
IS 5755 0F 98 . 52 Ik 22 Y AR B v+ R RO A7 s -1
[D].2019.

AR R R CREE A 1 & R ] EFHA,
2004(4):41.

Foar BN . 2022F ESNEFE AN T ERESIR B L R
WF 5T [I]. 6 AR SR A ,2023,(02):25-33.DO1:10.16358/
j.issn.1009-1300.20230500.

7 T R S BN RS R R ()] B A A L.
2017(11)

BCEEF BT, MR 03778 AR 2 I B R IS ) 3 2 EB/
OL]. (2025-01-28). https://mp.weixin.qq.com/s/sRSnjtVTPa5D6-
HHwvMong.

MRERDE, T F R EE T O B S AR5 1 AR Sy ST [T
RETTRBALS R FH.2018(06)

EAE, iR X E B8, R A AL T 2 Rl e R S R (1]
B F.2015(07)

S8 — ML T Dijkstral P iCIE A2 AL S AT I]. F T
AEFTRE 22023(02)

67



